Effects of chronic nitric oxide synthase inhibition on cerebral arterioles in Wistar-Kyoto rats.
Cerebral arterioles in stroke-prone spontaneously hypertensive rats (SHRSP), but not in Sprague-Dawley rats with hypertension induced by nitric oxide (NO) synthase inhibition, undergo inward remodeling. The goal of this study was to determine whether development of vascular inward remodeling may depend on genetic factors. We examined effects of NO synthase inhibition on the structure of cerebral arterioles in Wistar-Kyoto rats (WKY), a rat strain genetically distinct from Sprague-Dawley. Pressure (servonull), diameter (cranial window) and cross-sectional area of the vessel wall (CSA, histologically) were measured in maximally dilated (EDTA) cerebral arterioles in WKY, untreated (n = 8) or treated for 3 months with the NO synthase inhibitor N-nitro-L-arginine methyl ester (L-NAME) (10 mg/kg per day, n = 10) in the drinking water, and in untreated SHRSP (n = 7). Treatment with L-NAME in WKY increased mean cerebral arteriolar pressure (69 +/- 7 versus 47 +/- 7 mmHg, P < 0.05) and pulse pressure (30 +/- 3 versus 17 +/- 1 mmHg, P < 0.05) to levels significantly lower than in SHRSP (98 +/- 5 and 35 +/- 1 mmHg respectively, P < 0.05). CSA was significantly greater in L-NAME-treated WKY and SHRSP than in untreated WKY (1692 +/- 50 and 1525 +/- 98 microm respectively, versus 1224 +/- 85, P < 0.05). External diameter was significantly less in L-NAME-treated WKY than in untreated WKY (119 +/- 5 versus 135 +/- 4 microm, P < 0.05) but significantly greater than in SHRSP (98 +/- 1 microm, P < 0.05). Cerebral arterioles undergo hypertrophy and remodeling in WKY with L-NAME-induced hypertension. These findings suggest that genetic factors present in WKY and SHRSP may play a role in the development of vascular inward remodeling during chronic hypertension in rats.